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1. INTRODUCTION 
Let SA(2, 3, u) denote the design ( I’, B), where V is a u-set and B is a 
collection of 3-subsets of V, called blocks or triples, such that each 2-subset 
of V is contained in exactly il blocks. When A = 1, we have a Steiner triple 
system (STS). It is well known that an S, (2, 3, u) exists if and only if u E 1 
or 3 (mod 6), and an S,(2, 3, u) exists for all u 2 3 Cl]. An S, (2, 3, u) is 
said to be simple if it has no repeated blocks. 
A maximum packing of triples of order u, MPT(u) [2], is a pair (X, C), 
where X is a u-set and C is a collection of 3-subsets of X such that (i) each 
2-subset of X is contained in at most one triple, (ii) no triples can be 
adjoined to C without violating (i), and (iii) if D is any collection of 3-sub- 
sets satisfying (i) and (ii), then ICI > 1DJ. 
Let m(u) = ICI and let [x] be the largest integer not exceeding x; it is 
well known that [3] 
m(u) = 
if u f 5 (mod 6) 
if u z 5 (mod 6). 
An S1(2, 3, u) (V, B) is said to be decomposable if it can be written as the 
union of two smaller designs Si, (2, 3, u) (V, B,) and S,,(2,3, u) (V, B2), 
with B = B, u B, and 1 < 1,) 1, < ;1. Otherwise, it is said to be indecom- 
posable. 
* Work done within the activity of GNSAGA, partially supported by MPI (1986). 
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An SA(2, 3, u) is MPT-free if its set of triples contains no MPT(v). 
The existence of indecomposable S1(2, 3,~)‘s has been shown by 
E. S. Kramer, for Iz = 2, 3, in [4] and by C. J. Colbourn and A. Rosa, for 
il=4, in [S]. Beyond this, little is known. Indecomposable triple systems 
with repeated blocks exist for all I odd, as a consequence of the charac- 
terization of neighbourhood graphs by C. J. Colbourn [6]. 
In this paper we prove (Section 3) the existence of an indecomposable 
S,(2, 3, v), for all u > 8. These designs have no repeated blocks for all 
02 17 and v=8,14. 
In Section 4 we examine the problem, presented by C. J. Colbourn, et al. 
in [2], of the existence of MPT-free S, (2, 3, u)‘s. In particular, we prove 
the existence of an MPT-free S6(2, 3, u) for all u > 9 and u = 7. These 
designs have no repeated blocks for all v > 23 and u = 17, 19,21. 
2. REWRSIVE CONSTRUCTIONS 
CONSTRUCTIONS Al (cf. [7]). Let (V, B*) be an &(2,3, u), u= 1 
(mod 2), with V= {ai 1 i= 1,2, . . . . u}. Let %= {Fi 1 i= 1,2, . . . . u} be a 
6-factorization of the complete multigraph 6K,+ 1 on X with 1x1 = u + 1 
and IVnXI=O. Put S=VuXand B=B*uC, where C={{a,,x,y} 1 
[x, Y]EFi, i=l,2, . ..) u}. Then (S, B) is an S6 (2,3,2u + 1). 
CONSTRUCTION A2 (cf. [7]). Let (V, B*) be an S,(2,3, u), u=O 
(mod 2), u > 4, with V= {ai 1 i = 1, 2, . . . . u}. Let KU+ 1 be the complete 
graph on X with 1x1 = u + 1 and I Vn XI = 0. Let P= {Pi I i = 1,2, . . . . 
[(u + 1)/2] > be a set of [(u + 1)/2] disjoint classes that partition the edges 
of K,+,, where [i, j] E P, if and only if i-i = k (mod u + 1). 
Let H,=P,uP~+~uP~+~, i=l,2 ,..., u, with subscripts of Pi reduced 
modulo [(u+l)/2] to the range {1,2,..., [(0+1)/2]}. Put S=VuXand 
B = B* u C, where C= ( (ai, x, y> I [x, ~1 E Hi, i= 1,2, . . . . 0). Then (S, B) 
is an S, (2,3,2u + 1). 
Before describing the third construction we need one more auxiliary 
device. 
Let K2n be a complete graph on 2n vertices. The edges of K,, fall into n 
disjoint classes P,, P,, . . . . P,, where edge [i, j] E P, if and only if 
i-jEk(mod2n). Let ~227. Let T={{l+i, 2+i, 4+i), i=l,2,...,2n) 
be a set of 2n triangles. R. G. Stanton and I. P. Goulden proved in 
[8, Sect. 33 that: 
LEMMA 2.1. 1. The above set of 2n triangles contains exactly the edges 
from P,,P,, P,. 
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2. If 2x+ 1 <n, then P2xuP2x+, p s lits into four l-factors. 
3. If n is even, then P, is a single l-factor. If n is odd, then P,- 1 u P, 
can be split into three l-factors. 
4. The graph K,, may be factored into a set of 2n triangles covering 
P,, P,, P3 and a set of 2n - 7 l-factors covering the other Pi. 
CONSTRUCTION Bl (cf. [7]). Let (V, B*) be an S,(2,3, v), v> 5, with 
V= (ai 1 i= 1, 2, . . . . v}. Let Kv+2 be the complete graph on X where 
1x1 =v+2 and IVnXI =O. 
For v odd, the edges of K,, 2 may be factored into a set of [(v + 2)/2] 
disjoint classes P,, Pz, . . . . Pc(“+ 2j,23, where [i, j] E Pk if and only if i - j E k 
(mod v + 2). Let T= { { 1 + i, 2 + i, 4 + i}, i = 1, 2, . . . . v + 2) be a set of v + 2 
triangles covering P, , P,, P, . 
For v even, K11+2 (for Lemma 2.1) may be factored into the set of 
triangles TandasetF={F,Ii=l,2,...,v-5) ofv-5 l-factors. 
Let H=P,uPzuP, and 
i 
Pi-ZU Pi-1 U Pi for v odd 
Hi= 
6 r;;, 
i = 6, 7, . . . . v 
for v even 
h=i--5 
with the subscripts of Pi reduced mod{ [(v+ 2)/2] - 3) to the range 
(4, . . . . C(v + 2)/21> and the subscripts of Fi reduced mod(v- 5) to the 
range (1,2, . . . . v-5). 
Put S=VuX and B=B*uC,uC2uT, where C,={{ai,x,y} 1 
[x, yl E H, i= L2, 3,4, 5}, C*={(a,,x, y} 1 [x, y]eH;, i=6 ,..., v}, 
Then (S, B) is an S,(2, 3,2v + 2). 
CONSTRUCTION B2 (cf. [7]). Let (V, B*) be an S,(2,3, v), VE 1 
(mod 2), v > 5. Let Kut4 be the complete graph on X, where )X1= v + 4 and 
IXn VI =O. The edges of Kv+4 may be factored into a set of [(v + 4)/2] 
disjoint classes P,, P,, . . . . Pc(v+4,,21, where [i, j] E P, if and only if i -j E k 
(mod v+4). Let T, = (1 + i, 2+i, 4+i}, T2= {l +i, 3 + i, 4+i}, T,= 
{l+i, 2+i, S+i>, i=l,2 ,..., v + 4, be three sets of v + 4 triangles cover- 
ing, respectively, (PI, P2, P3), (PI, P,, P3), and (PI, P,, Pd. 
Let H,=H,=P,uP,uP,, H,=H,=P,uP,uP,, H,=P,u 
P3 u P,, and Hi = Pi_, u Pi u Pi, 1, i = 6, 7, . . . . v, with subscripts of Pi 
reduced mod[(v + 4)/2] - 4 to the range (5, 6, . . . . [(v + 4)/2]}. 
Put S=VuX, B=B*uTuC,uCz, where T=T,uT,uT3, 
Cl = ((a,, X, y} I [x, Y] E Hi, i= 1, 2, -., 5}, C,= { {ai, X, Y} I CX, ~1 E Hi, 
i=6, . . . . v). Then (S, B) is an S,(2,3, 2v+4). 
From constructions Al, A2, Bl, B2, it follows that: 
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LEMMA 2.2. Let v > 11. Zf there exists a simple S,(2, 3, u), say D, then 
there exists a simple S6(2, 3, u), with u = 2v + 1, 2v + 2, 20 + 4, in which D 
can be embedded. 
LEMMA 2.3. Zf there exists an indecomposable S,(2, 3, v), say D, then 
there exists an indecomposable S6 (2,3, u), with u = 2v + 1, 2v + 2, 22) + 4, in 
which D can be embedded. 
LEMMA 2.4. Let T= (( 1 + i, 2 + i, 4 + i>, i= 1, 2, . . . . n> (addition mod n) 
be a set of n triangles. &et U G T be a partial parallel class of maximum size. 
Then 1 UI < n/3. 
Prooj For n f 0 (mod 3) the lemma is obvious. If n z 0 (mod 3), let, 
for a fixed block b E U, X, = (x E T ( x n b # @}. Since IX,\ > 4, it follows 
that ) UJ =G n/4, hence 1 UJ <n/4 < n/3. 
3. INDECOMPOSABLE &(2,3,v)'s 
LEMMA 3.1. Let v > 5. Zf there exists an S,(2, 3, v), say D, then there 
exists an indecomposable S, (2, 3,2v + 2), in which D can be embedded. 
Proof Let ( I’, B) be the S, (2, 3,2u + 2) as in Construction Bl. 
Assume that (V, B) is decomposable. This means that it contains a 
sub S,(2, 3,2u + 2) (V, B,). Since B contains T, B, intersect T in a set T’ 
of [(v + 2)/3] pairwise disjoint triples. For Lemma 2.4, this is impossible. 
Thus (V, B) is indecomposable. 
LEMMA 3.2. There exists an indecomposable S,(2, 3, 9). 
Proof Let (A, B,) be the unique S,(2, 3,3) with A = {a,, a2, a3}. Let 
x= { 1, 2, . ..) 6}, where IXnAl =O. 
Let T={{L2,4}, {2,3,5}, {3,4,6}, {4,5, I>, (5,6,2), (6,1,3}}; 
PI = (CL 21, CL 31, C’& 31, C4, 51, C4961, [5,61}; Pz = {CL 61, CL 51, 
II& 41, P,61, C3>51, C3,41); F= (CL 41, CZ51, 13961). Put 
H,=P,uP,uP,, H,=P,uP,vP,, H,=P,uP,uFuF, S=AvX, 
B=B,uTuTuC, where C={(a,,x, y} 1 [x, ~]EH~, i=l,2,3,4}. 
Then (S, B) is an S,(2, 3, 9). By Lemma 2.4, (S, B) can contain neither an 
S, (2,3,9) nor an S, (2, 3,9). Moreover (S, B), since the edges of P, cannot 
be partitioned into two l-factors, cannot contain an S,(2, 3,9). Thus 
(S, B) is indecomposable. 
By Teirlinck’s theorem [9] it follows that there does not exist a simple 
and indecomposable S,(2,3,9). 
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LEMMA 3.3. There exists an indecomposable S,(2,3, 11). 
ProojI Let (A, B,) be the unique S,(2, 3, 5) with A = {ai ) i= 1, . . . . S}. 
Let X= (1, 2, . . . . 6}, where JXnAl=O. Let P= ([1,2], [1,3], [2, 31, 
C4, 51, C4,61, [5,61}; F, = {L-L 41, CT 51, C3,61); F, = (CL 61, CT 41, 
[3,5]}; F3={[1,5], [2,6], [3,4]}. Put H,=H,=PuPuP, 
H,=H,=H,=F,vF,uF~uFF?uF,uF,, S=AvX, and B=B,vC, 
where C= { (ai, x, y} ( [x, y] E Hi, i= 1, 2, . . . . 5). Then (S, B) is an 
S, (2,3, 11). Since the edges of P cannot be partitioned into two l-factors 
on A’, (S, B) is indecomposable. 
LEMMA 3.4. There exists an indecomposable S,(2, 3, 13). 
Proof: Let (A, B,) be the unique S,(2, 3, 5) with A = {ai 1 i= 1,2, . . . . 51. 
Let X= { 1, 2, . . . . 8> with [Xn Al =O. Let 
T= {{I, 2,419 (2, 3, 51, (334, 61, (4, 5, 7}, (5, 6, 8}, (6, 7, l}, 
(7, 8, 21, (8, 1, 311, 
P, = (L-1,21, CT 31, C3,41, C4, 51, [5,61, CC 71, C7,83, Cf3, 111, 
P,= {CL 31, C&21, C7, 11, C681, C5, 71, C4,61, C3, 51, C&41), 
P, = {Cl, 41, C’L 51, C3, 61, C4, 71, lI5, 81, C6, 11, C7,21, C8, 311, 
F= {CL 51, CT 61, C3, 71, C4,81>; 
F= {CL 51, CT 31, C7, 81, C4, 611, 
P, = {P, - {CT 31, C7,81}} u {CL 81, C3,71}> 
P, = (Pz - {C’L 81, Cc, 41) > u CC& 61, C4,81>. 
Put H,=i+~,u~,, H,=P,vP,uP,, H,=P,vP,vP,, H,=Fv 
FvFuFvFuF, H,=P,vP,uP,, S=AuX, and B=B,vTvTuC, 
where C= {{a,,~, y} 1 [x, y] EH~, i= 1, . . . . 5}. Then (S, B) is an 
&(2,3, 13). Since the edgs of P, cannot be partitioned into two l-factors 
on X, (S, B) is indecomposable. 
LEMMA 3.5. There exists an indecomposable S,(2, 3, 15). 
ProoJ Let (A, B,) be the unique S,(2, 3, 6) with A = (ai 1 i= 1, 2, . . . . 6). 
Let X= { 1, 2, . . . . 9}, where IXnAI =O. Let T= {{1,2,4}, {2,3,5}, 
{3,4,6}, (4, 5, 71, (5, 6, 8>, (6, 7,9>, (7, 8, I>, {8,9,2), (9, 1, 3}}, and 
Pi= {[x, y] )x--y-i (mod9)}, i=l,2,3,4. Let Hi=P,uPZuPq 
for i=l,2,3,4 and Hi=P,vP,uP, for i=5,6. Put S=AuX and 
B= B, u Tu Tu C, where C= { {ai, x, y} I [x, y] E Hi, i= 1, . . . . 6). Then 
(S, B) is an S, (2, 3, 15). By Lemma 2.4, (S, B) is indecomposable. 
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LEMMA 3.6. There exists a simple and indecomposable S,(2, 3, v) for 
v= 17, 19, 21, 23, 25, 27, 29, 31, 33. 
Proof. By Construction A2 and Lemma 2.3, there exists a simple 
and indecomposable S6(2, 3, U) with u = 17, 29. Let now (A, B,) be a 
simple S,(2, 3, v), VE (8, 14}, with A= {ai 1 i= 1, 2, . . . . v>. Let Ko+hr 
h E (3, 5, 7, 9, 11 }, be the complete graph on Xi,“, where (Xf,h’l = v + h and 
/J$“‘nAl =O. Let (P{h’, PL”! . . . . P$l+hJ,21) be a set of [(u+h)/2] disjoint 
classes that partition the edges of Ko+h as in Construction A2. Further, let 
T,, j = 1,2, . . . . 8, be the following sets of v + h triangles: 
TI=(1+i,2+i,4+i}, T,= {l +i,3+i,4+i), 
T,= (1 +i, 5+i,6+i), T,={l+i,2+i,6+i}, 
T,={l+i,2+&8+i}, TG={1+i,7+i,8+i}, 
T,={l+i,4+&6+i}, T,={l+i,3+&6+i}, 
Tg={1+i,4+i,8+i), T,, = { 1 + i, 5 + i, 8 + i}, i = 1, 2, . . . . u + h. 
Let, for u=8 and h=3, 
ffY’= @’ = p$v” P:“” p(3) 
3 9 
Hy’ = Hy’= py’” p$“” p’,3’, 
Hy’= ffr’= pp’ ” pp’” p(3) 
5 f 
$3’ = Hr’= p;” ” p(3) ” p(3) 
4 5 . 
Let, for v = 8 and h = 5, 
His’= His’= pi51 ” pi” ” pi”, 
H\5’= His’= Hy’ = Hy’ = pr’” pi”” pds,, 
Hy’= Hc’ = p(5)” p(5)” p(5) 
2 3 6 . 
Let, for v=8 and h=7, 
H!7’= p(7)” p(7) 
I  2 3” p(7) 4 for i= 1, 2, 3, 4 
and 
Hi7’ = p:” ” f’r’ ” f’:” for i= 5, 6, 7, 8. 
Let, for v=8 and h=9, 
H(9) 
1 
= H(g) = 
2 
p(g) 
2u 
p(9) 
3 ” 
p(9) 
7 ) 
H’g’ = I pp’ ” pi% u pi% for i = 3, 4, 5, 6, 
H$g’ = Hr’ = p(9) 5 ” p(9) 7 ” p(g) 8 . 
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Let, for u = 8 and h = 11, 
f.p’ = py ” py)” py, for i = 1, 2, 3,4, 
ffy,= ~l~)~p~~l’up~l’“p:“‘, 
H’“‘= fqlJ= py, ” py,” py 
7 
Let, for v = 14 and h = 3, 
R. = I p(13) u p(3) (J p(3) 2 3 for i= 1, 2, 3, 4, 
R, = fg6 = pa’ ” p:” u p(3) 6 3 8, = jfj, = P(3)” 4 pi” “P(3) 7 5 
R9 = R,, = p(3) u pi” ” pf’ 
4 
g. = pd3) ” pi” u p(3) 8 3 for i= 11, 12, 13, 14. 
Let, for ZI = 14 and h = 5, 
H, = H, = py) u pv’ ” PCs) 5 3 
H, = p(s) ” p(5) u p(5) I 6 7 8 for i= 3,4, 5, 6, 7, 8, 
H. = pi” ” PCs’ 3 ” PCs) 9 for i=9, 10, 11, 12, 
H13 A H,, = f’c5’ v p15’ ” PCs) 
4 5 9 ’ 
Put S(h) = A u Xih’, h E { 3, 5, 7, 9, 1 1 }, s = A u A-$‘, S= A u $1’. Put 
Bc3’ = B, v T, u T, u Cc3’, 
Bc7) = B, u 
where C?‘= {(a,, x, y> 1 [x, y] E Hih’, i= 1, 2, . . . . S}, he (3, 5, 7, 9, ll}, 
C= { {ai, X, J’} I CX, ~‘1 E Hi, i= 1, 2, ...y 14}, C= { {Qi, X, J’> I [X, ,v] E Biy 
i= 1, 2, . . . . 14). 
Then clearly, (Sh’, Bch)), for h E { 3, 5, 7, 9, 11 }, is a simple - - 
&(2, 3, 16+h) and (S, B) is a simple S,(2, 3, 33), and (S, B) is a simple 
&(2, 3, 31). The designs given above are indecomposable since they 
contain an indecomposable subdesign S, (2,3, u) with u E (8, 14 1. 
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THEOREM 3.1. An indecomposable S, (2, 3, v) exists if and only if v 2 8. 
Proof. For u E 2 (mod 6) any S,(2, 3, v) is indecomposable. Distinguish 
two cases: 
Case 1. v z 0 (mod 2). The unique S,(2,3,4) is decomposable. It is 
tedious but straightforward to verify that any S,(2, 3,6) is decomposable. 
By [lo] there exists an indecomposable S,(2,3, 10). Assume now that 
u> 12. Since there exists an S6(2, 3, (v-2)/2) [7], Lemma 3.1 gives an 
indecomposable S, (2, 3, v). 
Case 2. v z 1 (mod 2). Neither the unique &(2,3,3) nor the unique 
S6(2, 3, 5) are indecomposable. It is tedious and complicated to verify that 
any S,(2,3,7) is decomposable. 
By Lemmas 3.2, 3.3, 3.4, 3.5, and 3.6 and Case 1 there exists an indecom- 
posable S6 (2,3, U) for 9 < u < 34. Assume now that v > 35. If (v - 1)/2 z 0 
(mod 2), Lemma 2.3 gives an indecomposable S,(2, 3, a) since there exists 
(Case 1) an indecomposable S,(2,3, (u - 1)/2). If (u - 1)/2 E 1 (mod 2), 
Lemma 2.6, by induction, gives an indecomposable S, (2, 3, u). 
Let us remark that a construction similar to B2 gives a simple and 
indecomposable S6 (2, 3, U) for u = 18, 20, 22. Lemma 3.1 gives a simple and 
indecomposable S,(2, 3, U) for all u E 0 (mod 2), u > 24 since there exists a 
simple S,(2, 3, u) for all v 2 8 [7]. 
Then, by Theorem 3.1 and Lemma 2.2, there exists a simple and 
indecomposable S,(2, 3, v) for all v >, 17. 
4. MPT-FREE S,(2, 3, u)‘s 
LEMMA 4.1. Let v E 1 (mod 2), v 3 5, and v # 7. If there exists an 
S,(2, 3, v), say D, then there exists an MPT-free S6(2, 3, 2v + 2), in which 
D can be embedded. 
Proof: Let(V,B*)beanS,(2,3,v),uzl (mod2),va5,andv#7. 
Let X, S, T, C, , C2, and B be as in Construction Bl. Let (S, B) be the 
design S,(2,3,2v + 2) as in Construction Bl. Suppose now that (S, B) is 
not MPT-free. Then it must contain an MPT(2v + 2) (V, D). Necessarily, 
u+2 
+IDnTJ+(u-5) 2 , [ 1 
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v+2 
IDn TJ Zm(2u+2)-m(u)-v 2 . [ 1 
Since ID n TJ < (v + 2), it follows that ID n C,I < 3(v + 2) - 3 ID n TJ 
and 
u+2 
m(2v+2)~m(u)+)DnC,I+IDnTI+(u-5) 2 [ 1 
<m(v)+3(v+2)-3 IDn TI + IDn TI +(v-5) 
v+2 [ 1 2 
hence 
v+2 
3.Wv+2)<3(~+2)+3.m(v)+(3v-5) 2 [ 1 
It is an easy exercise to verify that (1) does not hold for v = 1 (mod 2), 
u > 5, and u # 7, a contradiction. Thus (S, B) is MPT-free. 
LEMMA 4.2. Let v - 1 (mod 2), v 3 11, and v = 5. Zf there exists an 
S,(2,3, v), say D, then there exists an MPT-free S,(2, 3,2v + 4), in which 
D can be embedded. 
Proof. Let (I’, B*) be an S,(2, 3, v), u E 1 (mod 2), u 2 11, and u= 5. 
Let X, S, T, C,, C, and B be as in Construction B2. Let (S, B) be the 
design S6 (2, 3,2v + 4) as in Construction B2. Suppose now that (S, B) is 
not MPT-free. Then it must contain an MPT(2v + 4) (V, D). 
In a manner similar to that used in Lemma 4.1, we obtain 
v+4 
3.m(2v+4)<3.m(v)+4(v+4)+(3v-5) 2 . [ 1 (2) 
It is an easy exercise to verify that (2) does not hold for II = 1 (mod 2), 
o 2 11, and v = 5, a contradiction. Thus (S, B) is MPT-free. 
From Lemmas 4.1,4.2, and 2.2 it follows that: 
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LEMMA 4.3. Let v = 1 (mod 2), v > 11. If there exists a simple 
S6 (2, 3, v), say D, then there exists a simple and MPT-free S,(2, 3, u), with 
u = 2v + 2, 2v + 4, in which D can be embedded. 
LEMMA 4.4. Let v = 0 (mod 2), v 2 8. Zf there exists a simple S,(2, 3, u), 
say D, then there exists a simple and MPT-free S,(2, 3, 2v + l), in which D 
can be embedded. 
Proof. Let (I’, B*) be a simple S,(2, 3, v) v = 0 (mod 2), u 2 8. 
Let X, B, C be as in Construction A2. Let (S, B) be the design 
S6 (2, 3, 20 + 1) as in Construction A2. Suppose now that (S, B) is not 
MPT-free. Then it must contain an MPT(20 + 1) (V, D). Necessarily, we 
obtain 
v+l 
m(2o+l)<~DnB*~+~DnC~dm(v)+v - [ 1 2 ’ 
a contradiction. Thus (S, B) is MPT-free. 
In a manner similar to that used for Lemma 4.4 we prove: 
LEMMA 4.5. Let v E 1 (mod 2). If there exists an MPT-free S6 (2, 3, v), 
say D, then there exists an MPT-free S, (2, 3, 2v + 1 ), in which D can be 
embedded. 
THEOREM 4.1. An MPT-free S, (2, 3, v) exists for all v 2 9 and v = 7. 
Proof: Case 1. For v = 1, 3 (mod 6), v > 7, the statement follows from 
Theorem 3.1. For u = 7, the statement follows from [ 1 I] (duplicate all 
blocks). 
Case 2. v = 0 (mod 2). The unique S6 (2,3,4) is not MPT-free. It is an 
easy exercise to see that any S6 (2, 3,6) is not MPT-free. By Lemmas 4.1 
and 4.2, there exists an MPT-free S,(2, 3, v) for u = 12, 14, 20. For 
v = 10, 16, 18, 22, the statement follows from [2] (duplicate all blocks). 
Let now u> 24. If (v- 2)/2 = 1 (mod 2), since there exists a simple 
S,(2, 3, (u - 2)/2) [7], Lemma 4.3 gives a simple and MPT-free S, (2, 3, v). 
If (v - 2)/2 = 0 (mod 2), since (v -4)/2 E 1 (mod 2) and there exists a 
simple S,(2, 3, (v - 4)/2) [7], Lemma 4.3 gives a simple and MPT-free 
S,(Z 3, 0). 
Case 3. u = 5 (mod 6). The unique S,(2, 3, 5) is not MPT-free. For 
v = 11, the statement follows from [ 121 (duplicate all blocks). 
It is an easy exercise to see that the S,(2, 3,23) of Lemma 3.6 is MPT- 
free. 
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Let now u 2 17. If (u - 1)/2 = 0 (mod 2), Lemma 4.4 gives a simple and 
MPT-free S,(2, 3, u). If (u - 1)/2 E 1 (mod 2), since there exists a simple 
and MPT-free S6 (2, 3, u) for u = 23, 5 + 12k, k > 1, Lemma 4.5, by induc- 
tion, gives a simple and MPT-free F&(2, 3, u). 
Let us remark that the Theorem 4.1 yields MPT-free S,(2, 3, u) without 
repeated triples for all u > 23 and u = 17, 19,21. 
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